We sought to assess the agreement between lung perfusion ratios calculated from pulmonary perfusion magnetic resonance imaging (MRI) and those calculated from radionuclide (RN) perfusion scintigraphy. Materials and Methods: A retrospective analysis of MR and RN perfusion scans was conducted in 23 patients (mean age, 60 Ϯ 14 years) with different lung diseases (lung cancer ϭ 15, chronic obstructive pulmonary disease ϭ 4, cystic fibrosis ϭ 2, and mesothelioma ϭ 2). Pulmonary perfusion was assessed by a timeresolved contrast-enhanced 3D gradient-echo pulse sequence using parallel imaging and view sharing (TR ϭ 1.9 milliseconds; TE ϭ 0.8 milliseconds; parallel imaging acceleration factor ϭ 2; partition thickness ϭ 4 mm; matrix ϭ 256 ϫ 96; in-plane spatial resolution ϭ 1.87 ϫ 3.75 mm; scan time for each 3D dataset ϭ 1.5 seconds), using gadolinium-based contrast agents (injection flow rate ϭ 5 mL/s, dose ϭ 0.1 mmol/kg of body weight). The peak concentration (PC) of the contrast agent bolus, the pulmonary blood flow (PBF), and blood volume (PBV) were computed from the signal-time curves of the lung. Left-to-right ratios of pulmonary perfusion were calculated from the MR parameters and RN counts. The agreement between these ratios was assessed for side prevalence (sign test) and quantitatively (Deming-regression). Results: MR and RN ratios agreed on side prevalence in 21 patients (91%) with PC, in 20 (87%) with PBF, and in 17 (74%) with PBV. The MR estimations of left-to-right perfusion ratios correlated significantly with those of RN perfusion scans (P Ͻ 0.01). The correlation was higher using PC (r ϭ 0.67) and PBF (r ϭ 0.66) than using PBV (r ϭ 0.50). The MR ratios computed from PBF showed the highest accuracy, followed by those from PC and PBV. Independently from the MR parameter used, in some patients the quantitative difference between the MR and RN ratios was not negligible. Conclusions: Pulmonary perfusion MRI can be used to assess the differential blood flow of the lung. Further studies in a larger group of patients are required to fully confirm the clinical suitability of this imaging method. T he feasibility of a noninvasive assessment of pulmonary perfusion by contrast-enhanced magnetic resonance imaging (MRI) has been demonstrated recently.
T he feasibility of a noninvasive assessment of pulmonary perfusion by contrast-enhanced magnetic resonance imaging (MRI) has been demonstrated recently. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] The advantages of this new imaging method over perfusion scintigraphy primarily include the higher spatial resolution and the additional temporal information about pulmonary blood flow. Moreover, pulmonary perfusion MRI may be performed in a 3D fashion with full coverage of both lungs. 4 -8,10,12 Because of the potential capability to combine the perfusion measurements with morphologic MRI, 1 pulmonary perfusion MRI may be more accurate in characterizing the etiology of perfusion changes than perfusion scintigraphy. In addition, several studies have shown the feasibility of a quantitative analysis of pulmonary perfusion MRI by applying the indicator dilution theory. 2,3,10 -13 Some investigators 11, 14 have recently proposed the use of pulmonary perfusion MRI to quantify the differential pulmonary blood flow in surgically treatable lung cancer patients, to estimate the postoperative residual lung function. In both studies, pulmonary perfusion MRI correlated well with radionuclide (RN) perfusion scans. However, some technical limitations included low temporal 14 and spatial 11 resolution. In addition to lung cancer, the assessment of differential pulmonary blood flow is also of relevance in other clinical settings. In patients with Fontan-like circulation, such as in cavopulmonary shunts, preferential blood flow to one lung is caused by postsurgical anatomic changes and is of major prognostic relevance. 15, 16 Another example is patients with single-lung transplantation, in whom the mean fraction of perfusion to the transplanted lung is considered a prognostic factor for chronic rejection. 17, 18 Differential pulmonary per-fusion has been also related to prognosis in lung volume reduction surgery for emphysema 19 and in the medical treatment of cystic fibrosis. 20, 21 Finally, perfusion abnormalities with side prevalence have been reported in pulmonary vein stenosis after radiofrequency ablation for atrial fibrillation. [22] [23] [24] In future, pulmonary perfusion MRI could be a valid alternative to perfusion scintigraphy for the assessment of differential pulmonary blood flow in all those clinical settings. The higher local resolution of MRI would enable a lobar or segmental based quantification of pulmonary perfusion, increasing the accuracy of the comparisons between pre and postoperative evaluations. In contrast to scintigraphy, additional information on the temporal distribution of pulmonary blood flow would be achieved from the same data, aiding the quantitative assessment of pulmonary shunts. The absence of ionizing radiation would also allow for performing short-term follow-up studies and for therapy monitoring. Therefore, the reliability of this imaging method in comparison to scintigraphy needs to be further investigated.
In this study, we evaluated the agreement between pulmonary perfusion MRI and perfusion scintigraphy in the assessment of differential pulmonary blood flow. Percentage ratios of pulmonary perfusion were calculated from semiquantitative MR data.
MATERIALS AND METHODS

Patients
The patients of this study were identified in the institutional database by a query performed over 2 years (from December 2003 to December 2005). The query resulted in an initial number of 176 patients with a perfusion MRI examination, which had been performed as a part of the imaging protocol of different clinical studies. The investigation protocols of these studies, including the perfusion MRI examination, were approved by the institutional human research ethic committee, and written informed consent was acquired from all patients. The informed consent included also the possibility of a retrospective analysis of the image data in a different context than the initial clinical study.
All 176 patients had been referred by one specialized hospital for chest diseases. Among them, we identified 23 patients who had been also examined by RN perfusion scintigraphy within 2 weeks from perfusion MRI (average ϭ 6.5 days Ϯ 5 SD). This maximum interval was accepted between the 2 imaging modalities to limit a bias resulting from variations of perfusion.
The pulmonary perfusion MRI and the RN perfusion scans of these 23 patients (17 men, 6 women, mean age 60 years Ϯ 14 SD) were retrospectively analyzed. Patients' diagnosis was lung cancer (n ϭ 15; 6 with upper sulcus tumor), chronic obstructive pulmonary disease (n ϭ 4), cystic fibrosis (n ϭ 2), and mesothelioma (n ϭ 2).
MRI
All MRI examinations were performed on a 1.5 T whole-body scanner (Magnetom Symphony-Quantum, Siemens, Erlangen, Germany) offering a maximum gradient strength of 30 mT/m and a slew rate of 125 T/m/s. A combination of 2 spine array coils with 2 four-element body phased-array coils, or a 6-channel torso phased array coil, was used for signal reception. Patients were examined in a supine position.
Pulmonary perfusion was assessed by a time-resolved contrast-enhanced 3D gradient echo pulse sequence (fast low-angle shot; FLASH 3D) combining parallel imaging with view-sharing (TREAT). 25 Imaging parameters were: repetition time (TR) ϭ 1.9 milliseconds; echo time (TE) ϭ 0.8 milliseconds; flip angle ϭ 40°; receiver bandwidth ϭ 1220 Hz/pixel; GRAPPA; parallel imaging acceleration factor ϭ 2; reference k-space lines for calibration ϭ 20; echo-sharing factor ϭ 3; spiral-radial reorder mode; field of view (FOV) ϭ 480 ϫ 360 mm; matrix ϭ 256 ϫ 96. The in-plane spatial resolution was 1.87 ϫ 3.75 mm. Full coverage of the thorax was obtained in the coronal plane with a 176-mm thick 3D slab. A total of 44 partitions were reconstructed from this slab, resulting in a 4-mm partition thickness. The scan time for each 3D dataset was 1.5 seconds. Twenty consecutive datasets were acquired in 30 seconds of inspiratory breathhold. Patients were asked to hold their breath as long as possible during the data acquisition. Cardiac triggering or gating methods were not used.
Image acquisition was started with the beginning of contrast injection. Gadobenate dimeglumine (Multihance, Altana Pharma, Konstanz, Germany) or gadodiamide (Omniscan, Amersham Health-GE, Ismaning, Germany) was injected into a cubital vein using an automatic power injector at a rate of 5 mL/s with a body-weight-adapted dose of 0.1 mmol/kg body weight followed by a saline flush of 30 mL injected at the same injection rate.
Radionuclide Perfusion Imaging
Radionuclide lung perfusion scintigraphy was performed in all patients with a double-head unit (Axis; Philips Medical Systems, Best, Netherlands) and 80 -120 MBq of technetium 99m-marked macroaggregated albumin (MAA Sol; Amersham Health-GE, Ismaning, Germany), which equaled an amount of about 200,000 particles. Image acquisition started immediately after injection of the tracer into a cubital vein. Planar perfusion images were acquired while patient was free-breathing in the supine position, in the following 8 projections: anterior, posterior, left anterior oblique, right anterior oblique, left posterior oblique, right posterior oblique, and both lateral projections. In each projection, 400,000 counts were registered. Each RN perfusion scan lasted 15 to 20 minutes.
MR Data Analysis
Pulmonary perfusion MRI was analyzed using an inhouse-developed software based on Interactive Data Language (IDL; Research Systems, Boulder, CO), which was implemented on a conventional PC platform (Intel Pentium IV 2.6 GHz computer, with 1 GB RAM).
The arterial input function was determined placing a region of interest (ROI) in the main pulmonary artery. Next, both lungs were outlined by manually drawn ROIs in all partitions of the 3D dataset. The outmost partitions were excluded for the presence of infolding artifacts. An average
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Differential Pulmonary Blood Flow Using Perfusion MRI number of 24 partitions was used for the data analysis (range, 17-31 slices). Signal-time curves were calculated for each ROI, using the average of the signal intensity values of the pixels included in the ROI. The baseline, the bolus and the recirculation phase in the plot were automatically delimited by the software. When the algorithm failed to recognize those phases, manual delimitation was used. The overall processing phase took about 30 to 45 minutes per examination. As previously described, 2,3,9 -13 perfusion was quantified from pulmonary perfusion MRI using the indicator dilution theory. Briefly, assuming a linear relation between the signal and the concentration of contrast agent (although this was not an intravascular one), signal-time curves were converted to concentration-time curves. From these curves, the peak concentration (PC ͓a.u.͔) of the contrast agent bolus was obtained. After applying the indicator dilution theory, the regional pulmonary blood flow (PBF ͓mL/100 mL lung tissue/min͔) and pulmonary blood volume (PBV ͓mL/100 mL lung tissue͔) were computed as parametric data. 26 These parameters were computed and color-coded for each pixel in the ROI. For each ROI, all parameters represented means of the corresponding pixel values. The contribution of the high signal of contrast medium in the distal pulmonary vessels to mean parametric values was excluded using cross correlation analysis. 27 Left-to-right MR perfusion ratios were calculated using PC, PBF, and PBV values. Mean values of these parameters obtained from each partition were averaged among all partitions matching the same side. MR perfusion ratios were compared with left-to-right RN perfusion ratios.
RN Data Analysis
The relative percentage of left and right counts over global counts was calculated from the anterior and posterior projections using the software provided with the scintigraphy unit. RN ratios were computed as a standard reference.
Statistical Analysis
To assess the agreement in defining the left or right prevalence of perfusion, in each patient all calculated MR perfusion ratios were first compared with the corresponding RN ones using the sign test (L/R Ͼ 1 ͓left prevalence of perfusion͔; L/R Ͻ 1 ͓right prevalence of perfusion͔; L/R ϭ 0 ͓side equivalence of perfusion͔; y ϭ agreement between MR and RN ratios; n ϭ no agreement).
Each MR ratio was then plotted against the corresponding RN one. To estimate the quantitative differences between MR ratios (test method) and RN ratios (comparative method), both methods were considered as affected by random error. Therefore, the Deming regression (Dr) 28 was used to calculate the linear regression equation with its coefficient of correlation (r), the parameters of the model (b Dr ϭ slope; a Dr ϭ intercept) and their 95% confidence intervals. Student tstatistic was used to test the statistical significance of r and of the differences between the parameters of the Dr line (b Dr and a Dr ) and the line of identity (id line, b id ͓slope of the line of identity͔ ϭ 1; a id ͓intercept of the line of identity͔ ϭ 0). A P value of less than 0.05 was considered as significant in all statistical data. Statistical analysis was performed with Excel 2003 (Microsoft Corp., Redmond, WA) and MedCalc (MedCalc Software, Mariakerke, Belgium).
RESULTS
The agreement between the side prevalence of MR and RN ratios (ie, left or right) is shown in Table 1 . The side prevalence of RN ratios was correctly estimated in 21 patients by PC (91%; P Ͻ 0.01), in 20 by PBF (87%; P Ͻ 0.01), and in 17 by PBV (74%; P Ͻ 0.01). In 2 patients (No. 10 and 15, Table 1 ), the RN ratios were greater than 0.95 indicating only a small prevalence of right over left perfusion, whereas the corresponding MR ratios differed slightly from the RN ones (PC ϭ 1.05; PBF ϭ 1.05; PBV ϭ 1.00 for patient No. 10; PBF ϭ 1.05 for patient No. 15, Table 1 ). Considering these slight differences, the side prevalence was incorrectly estimated by PC and PBF only in one patient (No. 23, mesothelioma, Table 1 ).
Examples of MR and RN perfusion maps of 2 patients are shown in Figures 1 and 2 . In Figure 1 , in a patient with lung cancer, a good agreement is shown between the left-to- The numbers in the PC, PBF, and PBV column represent the left-to-right ratios of pulmonary perfusion computed from the MR parameters indicated in the column header. The corresponding left-to-right ratios calculated from RN counts are shown in the last column. All letters marked with an asterisk (*) represent MR ratios that disagreed for side prevalence from the corresponding RN ones. For instance, in patient no. 7 the MR ratio computed from PBV showed higher perfusion on the left (ratio Ͼ 1, L), whereas the corresponding RN ratios showed higher perfusion on the right (ratio Ͻ 1, R). Among the MR ratios in disagreement with the RN ones, those marked with 1 showed a quantitative differences from the RN ratios comprised within 0.10, whereas those marked with 2 showed a larger quantitative differences (Ͼ 0.10).
PC, peak concentration; PBF, pulmonary blood flow; PBV, pulmonary blood volume; R, right prevalence of pulmonary perfusion; L, left prevalence of pulmonary perfusion. right perfusion ratio computed from scintigraphy (ratio ϭ 0.23, with 19% of global perfusion on the left and 81% on the right) and those from pulmonary perfusion MRI (ratio ϭ 0.20 for PC, 0.13 for PBF and 0.42 for PBV). The defects in all MR parametric maps express either vessels removed by the software or very low parametric values. Pulmonary perfusion is higher on the right side, predominantly in the lower lobe. The left upper lobe is hypoperfused in the MR and RN perfusion maps due to left hilar tumor. Conversely, no agreement was found in a patient with mesothelioma (Fig. 2) . In fact, all MR perfusion maps show the prevalence of perfusion on the right side (left-to-right ratio ϭ 0.85 for PC, 0.84 for PBF and 0.85 for PBV) whereas on scintigraphy perfusion prevails on the left (left-to-right ratio ϭ 1.50, with 60% of global perfusion on the left and 40% on the right). Right lung volume is reduced probably by pleural tumor thickening.
The Dr scatter-plots and the parameters of the Dr analysis are shown in Figure 3 . A significant-but-moderate correlation was found between all MR and RN ratios, with slight differences among the r values (r ϭ 0.67 for PC; r ϭ 0.66 for PBF; r ϭ 0.50 for PBV). The slopes and the intercepts of the Dr lines were not significantly different from the slope and the intercept of the line of identity. The MR ratios computed from PBF showed the highest accuracy (b Dr ϭ 0.99 versus b id ϭ 1, a Dr ϭ Ϫ0.03 vs. a id ϭ 0). Independently from the MR parameter used, in some patients the quantitative difference between the MR and RN ratios was not negligible (Table 1 and Fig. 3) . Therefore, the 95% confidence intervals for the slopes and the intercepts resulted wide for all 3 MR parameters.
DISCUSSION
The assessment of differential pulmonary blood flow is of clinical interest in a variety of lung diseases. [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] 29 Perfusion scintigraphy is commonly used to quantify the distribution of pulmonary blood flow. In this study, we have proposed pulmonary perfusion MRI as an alternative imaging method to estimate differential pulmonary blood flow in lung disease. In detail, left-to-right ratios of pulmonary perfusion FIGURE 1. Magnetic resonance and radionuclide perfusion maps in a patient with lung cancer of the right hilum (patient no. 5). Good agreement was found for side prevalence, distribution, and quantitative values between MR and RN perfusion ratios. Each pixel in the MR maps is color-coded according to the computed parametric value. PC ϭ peak concentration (a.u.); PBF ϭ pulmonary blood flow (mL/100 mL lung tissue/min); PBV ϭ pulmonary blood volume (mL/ 100 mL lung tissue). The percentages reported under the RN perfusion image represent the distribution of the total counts in both lungs (ie, 81% of total counts on the right and 19% on the left). Similarly, the percentages reported under the MR perfusion maps refer to the distribution of the global values of the corresponding MR perfusion parameters in both lungs (see Materials and Methods). The MR maps represent the partitions whose results on the side distribution of the relative perfusion parameters best approximated the reported global ones. The defects in the MR maps are either due to vessels automatically removed by the software or to very low parametric values. Clearly pulmonary perfusion is higher on the right side, predominantly in the lower lobe. Left upper lobe is hypoperfused in all MR and RN maps due to hilar tumor.
FIGURE 2.
Magnetic resonance and radionuclide perfusion maps in a patient with right mesothelioma (patient no. 23). MR and RN perfusion ratios disagreed for both side prevalence and quantitative values. Lung volume on the right side is reduced for restricted expansion of the hemithorax. PC ϭ peak concentration (a.u.); PBF ϭ pulmonary blood flow (mL/ 100 mL lung tissue/min); PBV ϭ pulmonary blood volume (mL/100 mL lung tissue). See also Figure 1 for the meaning of the percentages and the MR perfusion maps.
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Differential Pulmonary Blood Flow Using Perfusion MRI were calculated from semiquantitative MR perfusion parameters and were compared with perfusion scintigraphy. In our study, the side prevalence of lung perfusion was estimated correctly by pulmonary perfusion MRI in most of the patients; PC and PBF were found to be more accurate than PBV. Similarly, all 3 MR estimations of left-to-right perfusion ratios correlated quantitatively with those of RN perfusion scans. The correlation was slightly higher using PC and PBF than using PBV. The MR perfusion ratios computed from PBF showed high accuracy. However, in consideration of all 3 MR parameters, the quantitative difference between the MR and RN ratios was not negligible in some patients.
In most patients with lung cancer, MR and RN perfusion ratios had a good or excellent agreement. In contrast, the widest differences among these ratios were found in both patients with mesothelioma, in 3 of 6 patients with superior sulcus tumor, and in 1 patient with cystic fibrosis. In all these patients, a large difference between the volumes of the left and right lung was observed at end-inspiratory breath-hold. In those patients with mesothelioma and superior sulcus tumor, lesser lung volume was invariably linked to tumor location, suggesting mechanical limitation to chest wall expansion. In the patient with cystic fibrosis the restricted expansion of one lung may be explained by asymmetric fibrotic changes. In contrary to perfusion scintigraphy, in all these patients MRI showed a consistently higher perfusion in the less expanded lung. Recently, 2 studies have demonstrated that pulmonary perfusion obtained by MRI is modulated by volume differences, such as those occurring in inspiratory and expiratory breath-hold. 13, 30 In both studies, perfusion was higher in less inflated lung, consistent with the opening of the microvessels, which occurs in expiration, when lung-tissue stretching lowers. In addition, the baseline signal intensity of the lung is also modulated by lung volume. 31 In fact, lung deflation reduces the number of alveolar air-tissue interfaces leading to lower magnetic-field inhomogeneity and less signal dispersion due to magnetic susceptibility T2*-effects. 32, 33 In conditions in which large volume differences between the left and right lung occur, both phenomena might be involved in determining a higher fraction of perfusion to the less expanded lung. Those volume differences might have become even larger in our study, because pulmonary perfusion MRI was performed during inspiratory breath-hold. Moreover, this level of inflation was obtained with a single deep inspiration, immediately followed by the MR contrast injection. Therefore, at the arrival of the contrast in the pulmonary microvessels, the distribution of peripheral blood flow might have been influenced by capillary pressure differences secondary to those of lung volumes. Conversely, perfusion scintigraphy was performed by injection of the macroaggregates followed by multiple deep inspirations. Hence, in perfusion scintigraphy the inflow mechanism would lead to a random distribution of the macroaggregates which would reach the capillary bed before pressure related constriction of the capillaries. Finally, because of the longer acquisition time, perfusion scintigraphy was performed during shallow breathing at an average level of inflation. For those reasons, perfusion scintigraphy might not reflect the side predominance detected by perfusion MRI in the above mentioned patients.
Higher correlation coefficients between MR and RN perfusion ratios have been reported recently in 2 articles. 11, 14 Some differences from both studies could explain our partly contradictive results. First, the method used to calculate MR ratios was different from our study. Iwasawa et al 14 computed these ratios using the peak signal intensity measured from the left and right lung after contrast administration. Initially, they multiplied the mean value of the peak signal intensity obtained from each ROI by its area. Next, they summed all these partial results to obtain the global value of peak signal intensity for each lung. Ohno et al 11 computed the MR ratios using an estimation of the pulmonary blood flow obtained from the quantitative analysis of the signal-time curves of the lung. Those curves were generated initially for each ROI drawn in each partition. The corresponding values of pulmonary blood flow were then summed to obtain the global value of perfusion. Both methods theoretically approximate the sum of counts performed in perfusion scintigraphy. In our study, the signal-time curves were calculated from the average of the signal intensity values of the pixels included in the ROIs. The MR quantitative parameters computed from those curves, therefore, represented mean values. By summing up parametric data that are expressed as means, we would have used a mathematical approach, whose physiological significance has not been demonstrated yet. Moreover, by applying the method used by Iwasawa et al, 14 which also considered the areas of the ROIs, for some patients of our study, we obtained results of global PBF and PBV not consistent with any possible perfusion parameter. Therefore, for the final calculation of the 3 MR parameters of perfusion in our study, we preferred to further average the mean parametric data obtained from each ROI, separately for the left and right lung. Of course, it must be considered that using this method different quantities are compared (means of MR data versus sums of RN counts).
Second, the MR imaging technique used in our study was not fully comparable with those of the previous studies. In the study from Iwasawa et al, 14 the voxel size was in the range of 75.7-156.6 mm 3 and only 3 consecutive volumetric datasets with a temporal resolution of 6 -7 seconds per dataset could be acquired. In the study from Ohno et al, 11 the nominal voxel size was still in the range of 115.4 -160 mm 3 , but the temporal resolution was higher (1 second per dataset). Using a combination of parallel imaging with view-sharing, 25 we were able to obtain a substantially smaller voxel size (28.1 mm 3 ) with a temporal resolution of only 1.5 seconds per volumetric dataset. Finally, those studies were performed for a different purpose, the estimation of postoperative lung function. Therefore, their results are limited to the group of lung cancer patients.
Study Limitations
The calculation of the perfusion parameters is based on several assumptions. The theoretical limits of applying the quantitative model of tissue perfusion to dynamic contrast-enhanced MRI of the lung have been already described. 2,3,10 -13,34 -36 These limitations essentially concern the assumption of a linear relationship between the MR signal intensity and local contrast agent concentrations, which may be present only for a limited dose range. 3, 12 In our study, the dose was primarily optimized for the image quality, which may be poor, especially in patients with chronic obstructive pulmonary disease. Thus, the results might be affected by saturation effects. In addition, the used calculation of perfusion parameters assumes the use of an intravascular tracer, which is not fulfilled for all conventional extracellular MR contrast agents. Especially in lung pathology such as lung tumors or mesothelioma, where the contrast agent may show extensive extravasation during the first pass, this could be a potential source of bias. To limit this bias, we excluded central or pleural based tumors from the calculation of signal-time curves. However, less-peripheral intrapulmonary lung tumors could not be excluded from this analysis. In these patients, the MR perfusion parameters were therefore potentially hampered by the influence of tumor perfusion. This potential bias has not been considered by any of the previous studies and needs further investigation.
A technical limitation in this study was that the outmost partitions of the 3D datasets, hampered by infolding artifacts, were discharged. Although those partitions most frequently covered small portions of the anterior and posterior aspects of the lung, this limited amount of parenchyma could not be included in the quantitative assessment of the MR perfusion parameters.
Finally, the assessment of differential pulmonary blood flow might also be performed using phase-contrast (PC) MRI. [37] [38] [39] However, the flow measurements performed in the main pulmonary arteries using PC-MRI do not necessary correlate with the parameters of perfusion assessed regionally (ie, pulmonary perfusion MRI or scintigraphy). 13, 15 Therefore, other sources of error would have been introduced by using PC-MRI as comparative method.
CONCLUSION
Our results indicate that differential perfusion of the lung can be assessed by pulmonary perfusion MRI. However, some potential sources of errors in this approach need to be investigated to fully confirm its clinical suitability. By addressing these issues, the quantification of differential pulmonary blood flow may further improve and pulmonary perfusion MRI might be more accurate.
